INTRODUCTION
India has the highest burden of human immunodeficiency virus (HIV) in Asia and the third largest burden worldwide. There are an estimated 2.39 million HIVinfected people in India, representing a prevalence of 0.31z among the adult population in 2009 (1) . HIV sentinel surveillance (HSS) provides insights into the seropositivity levels and trends in HIV among different populatios (2) and helps refine and prioritize prevention strategies (2, 3) . The HIV seropositivity levels declined among antenatal clinic (ANC) attendees (considered as a proxy for the general adult population to estimate HIV seropositivity levels) between 2010 and 2011 in all high-prevalence states in India. However, the levels increased in some low-and moderate-HIV prevalence states, as reported for Chhattisgarh, the 16th largest state (with a population of ＞25.5 million) in central India (4) .
Due to a diverse sexual mixing pattern, high-risk sexual behavior, and poor access to HIV prevention programs, men who have sex with men (MSM) have been identified as a high-risk group for the HIV epidemic worldwide. The HIV prevalence among MSM in Southeast Asia has been found to be 5-15 times higher than that in the general population (3) . An estimated 3.1 million MSM live in India, and this population is often a target for social discrimination or abuse (4, 5) . From an Indian perspective, the term MSM refers to the sexual behaviors of men, irrespective of their sexual identity, orientation, and desire (3, 6) . There is little acknowledgment of same-sex behavior; therefore, reaching this hidden population is challenge in India. As a result, an accurate determination of the prevalence of HIV in this population and understanding their role in the HIV epidemic remains extremely difficult (7) . The estimated percentage positivity of HIV among MSM varied from 0.4z to 17.6z across Indian states in 2007 (8, 9) . In addition, the HIV epidemic is becoming concentrated among MSM in some states in India (1) . The estimated Indian national average for HIV seropositivity among MSM was 4.43z between 2010 and 2011. In addition, Chhattisgarh had the highest prevalence among all states, with a positivity of 14.98z, while the corresponding positivity in the adult population was 0.43z in the state (4) .
Growing concern on the emerging HIV epidemic in Chhattisgarh has called for focused attention on the MSM population. Understanding the sociodemographic and behavioral correlates of HIV risk among MSM is essential to facilitate the planning of appropriate interventions to combat the spread of HIV. However, the paucity of available information is a deterrent in this regard, because little information is available. The aim of this study is to measure the potential association between HIV seropositivity and various sociodemographic and behavioral factors among MSM in Chhattisgarh by analyzing HSS 2010-2011 data. 
MATERIALS AND METHODS
General setting: The HSS site is a designated targeted intervention project site (a drop-in-center where MSM meet, interact with each other, obtain advice, seek healthcare services, and collect condoms) that provides focused interventions for the prevention of HIV in the high-risk population (2, 10) . HSS was performed following unlinked anonymous testing strategies after receiving ethical approval from the National AIDS Control Organization, New Delhi, India.
Study design: Cross-sectional analysis of national HSS data collected during HSS 2010-2011 from a designated HSS site for MSM in Raipur, the capital city of Chhattisgarh.
Inclusion criteria and recruitment: MSM aged 15-49 years who had anal or oral sex with a male partner in the last month and who visited the sentinel site for the first time between March and June, 2011, were included after providing informed consent (2) . All eligible participants were recruited consecutively to avoid selection bias, and a total of 227 eligible MSM were included in the study.
Data collection: A trained counselor explained the relevant information to eligible MSM, obtained informed consent, and administered the questionnaire to the consenting participants to collect anonymous information regarding their sociodemographic and behavioral characteristics. The quality of data collection was ensured at every step of the recruitment process using proper documentation and monitoring (2) .
HIV testing: Blood specimens were collected from each eligible consenting respondent using the dried blood spot (DBS) method for anonymous HIV testing. Each sample was labeled with the sentinel site code, subsite number, sample number, and date of collection without mentioning personal identifiers to maintain anonymity (2) . Samples were screened for HIV using sensitive ELISA (Microlisa HIV; J Mitra and Company Pvt Ltd., New Delhi, India), and samples that were positive on screening were retested using specific ELISA (Genedia HIV 1/2 ELISA 3.1, Green Cross Medical Science Corporation, Chungbuk, Korea). Samples that were positive in both ELISAs were considered to be HIV seropositive. All the HIV-positive samples and 20z of the negative samples were retested in the National HIV Reference Laboratory for quality assurance (2) .
Data analysis: Descriptive analyses were performed to record the age, years of stay at the current place of residence, education level, the reason for attending the sentinel site, the current place of residence, occupation, self-identified MSM type, days since the last sexual act with a man, history of having sex with a female in the last 6 months, history of receiving or paying money for sex with a man in last 12 months, history of any intravenous drug use, and HIV seropositivity status of all participants. The distribution of sociodemographic and behavioral factors were determined across the strata of the HIV seropositivity status. Descriptive analysis of these factors and HIV test results across the paid sex strata was also performed. Bivariate and multivariate analyses were then performed using simple and multiple logistic regression methods to estimate the association between sociodemographic and behavioral characteristics and HIV seropositivity. Stratified analyses were also performed to estimate how these associations varied across the strata of paid sex. All statistical analyses were conducted using SAS version 9.3.
RESULTS
The mean age of participants was approximately 26 years, and they had stayed at their current place of residence for an average of approximately 25 years ( Table  1 ). The mean time since having sex with a man was approximately 6 days. Most subjects (51.98z) had an edu- (Table 2) revealed that the HIV-infected group had a higher mean age (27.59 vs. 25.33 years) and mean years of stay at their current place of residence (27.35 vs. 25.05 years), although these differences were not statistically significant. HIV-infected MSM were also engaged in more frequent sexual activity, as evident from their lower mean number of days since they last had sex with a man (5.12 vs. 6.58), than HIV-negative participants. Education levels and the reason for attending the site were similar among the HIVpositive and -negative groups. The proportion of unemployed MSM was higher among HIV-positive subjects (17.65z vs. 5.70z). In addition, the HIV-positive group had a higher proportion of MSM who received money to have sex with a man (8.82z vs. 4.66z) but had a lower proportion of those who both paid and received money to have sex with a man (17.65z vs. 26.42z).
Higher age was associated with an increased likelihood of being HIV seropositive (odds ratio [OR], 1.062; 95z confidence interval [CI], 1.002-1.125), whereas MSM that were in service (government or private) had a reduced risk of being HIV-positive compared with their unemployed counterparts (OR, 0.259; 95z CI, 0.082-0.820) ( Table 3 ). Staying at current their place of residence for longer (OR, 1.051), having sex with a female partner in the last 6 months (OR, 1.969), and receiving money for sex with a man (OR, 1.747) were all associated with an increased probability of being HIV seropositive. In addition, attending the sentinel site to collect condoms (OR, 0.817), a longer period since last 
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HIV Burden among MSM in Chhattisgarh, India having sex with a man (OR, 0.905), and having both received and paid money for sex with a man (OR, 0.616) were associated with a lower risk of being HIV-positive compared with the corresponding reference groups. However, data lacked sufficient power for statistical significance. The results were unchanged after adjusting for all other variables while putting all relevant ones in the model. Stratified analyses (Table 4) to examine the associations across the strata of paid sex revealed that among subjects who neither received nor paid money to have sex with a man, a higher duration of stay at their current place of residence was associated with an increased likelihood of being HIV seropositive (OR, 1.076; 95z CI, 1.002-1.156); this result was statistically significant. Students who both paid and received money for sex with a man had a very high risk of being HIV-positive (OR, 8.000), but the results lacked statistical power.
DISCUSSION
The HIV seropositivity level among MSM participants in HSS 2010-11 in Chhattisgarh was 14.98z, which was 35 times higher than the estimated prevalence of 0.43z in ANC attendees in the same state (4). The corresponding Indian national average for HIV seropositivity was 4.43z among MSM, which was only 11 times higher than that of 0.40z among ANC attendees. In Japan, the HIV prevalence was 68-fold higher among MSM. This highlights the magnitude of the increased risk of HIV among the MSM population compared with that risk among the non-MSM population, even in a developed country where the prevalence of HIV among MSM subjects is much lower (0.8818z) (11) . The high HIV seropositivity is consistent with studies on HIV among MSM in other states in India. The mean age (25.67 years) of all participants and the likelihood of being HIV-positive with increasing age (OR, 1.062; 95z CI, 1.002-1.125) corroborate the findings of a multitude of national and international studies, in which the mean age ranged from 23 to 28 years, and older MSM were at a higher risk of HIV (13) (14) (15) (16) (17) . The social networks of individual MSM are likely to become wider with increasing age, and their sexual behaviors might also become more risky regarding the potential acquisition of HIV. The comparatively lower mean age of HSS participants, even among those who paid money for sex with a man, might be an indication that MSM at a higher risk of HIV are accessing fewer -' refers to situations where due to insufficient number of subjects calculating a valid OR were not possible. See footnote of Table 3. 42 targeted intervention services. Most of the study participants in the current study had school-level education, whereas ＞70z of MSM were illiterate in a survey in Andhra Pradesh (13, 18) . This discrepancy suggests that MSM with a lower literacy level in Chhattisgarh might be less aware of the available services and programs; it is also likely that their participation is more affected by stigma and discrimination. This study also revealed that illiterates subjects were likely to be at a higher risk of HIV, which is consistent with previous findings (14, (19) (20) (21) . Therefore, these data suggest that the reach of intervention programs among MSM with a higher risk of HIV and lower or no education is probably less.
The nonparticipation of rural-dwelling MSM in the current study might be influenced by the geographical location of the site, which was in the city of Raipur. In 2005, Dandona et al. reported that only 14.5z of the total 7,275 MSM participants were from rural areas in Andhra Pradesh (18) . In rural areas, the effects of stigma, discrimination, lack of awareness, and poor access to intervention programs are likely to be more pronounced; therefore, rural MSM are likely to be more vulnerable to HIV.
The duration of stay at the current place of residence for subjects who did not receive or pay money for sex was higher in the HIV-positive group. A longer duration of stay seemed to be associated with a higher HIV risk, but the results were not statistically significant. A previous study found no association between the duration of stay at the current place of residence and HIV risk behavior in a cross-sectional study among MSM in Chennai in 2001 (12) . The current study suggests that staying in the same place for a longer time might allow individual MSM to widen their network and become involved in diverse high-risk sexual behavior. This is because the MSM population is largely hidden, and therefore, time is needed to build acquaintances among individual MSM.
Compared with unemployed subjects, MSM who were in service (government or private) were at a much lower risk of being HIV seropositive. All other occupations also seemed to be at a lower risk of HIV than their unemployed counterparts, although the results lacked statistical power. Being HIV-positive or identified as an MSM might result in unemployment, which in turn might have reduced the participation of unemployed MSM in the current study (only 7.49z of all participants).
There are 3 different self-identified subgroups among MSM in India: kothi (showing femininity and generally playing the role of the receptive partner during anal or oral sex with a man), panthi (insertive partner), and double-decker (plays both the roles at different times) (10, 22) . Participants in the current study included no panthis, 2 double-deckers, and the remainder were kothis (except 1 subject who chose not to answer). In a cross-sectional study in 2007, most of the MSM attending a clinic in West Bengal identified themselves as kothis (74z), followed by panthis (14z), double-deck-ers (7z), and transgender (5z) (23) . These results suggest a growing need to reach more panthis and doubledeckers because they seem to be more hidden than kothis.
Only 4 participants reported having sexual intercourse with a female. In a cross-sectional study of 6,661 MSM in Andhra Pradesh, 51z had sex with a female in the last 3 months, whereas 44z of MSM who attended 2 STI clinics in Mumbai admitted having sex with a female sex worker during their lifetime (13, 18) . More than 70z of 2,381 MSM attending STI clinics in Mumbai reported having sex with both males and females in another study (24) . The discrepancies among these results suggest that bisexual and married MSM are probably being missed in Chhattisgarh. This bridge population likely plays an important role in spreading the epidemic from the high-risk population to the general population. Considering the increasing trend in HIV seropositivity among ANC attendees in Chhattisgarh, it should be ensured that this population should have access to HIV prevention programs. The possible reason for this is the likely social desirability bias, which prevents bisexual and married MSM from reporting their heterosexual activity because they are probably afraid of their identity being divulged and affecting their family.
MSM who received money for sex with a man had increased odds of being HIV-positive among all participants in the current study. This is consistent with the results of previous reports. In Bangkok, MSM who reported receiving money for sex were more likely to be infected with HIV compared with those who did not (OR, 2.16; 95z CI, 1.03-4.53) (14) . MSM who exchanged money for sex had a higher likelihood of being infected with HIV compared with their counterparts in Chennai (adjusted OR, 3.93; 95z CI, 1.97-7.84) (12) . Surprisingly, none of the participants reported any history of IDU. MSM and IDU populations often overlap, and MSM who are IDUs are at a much higher risk of HIV; therefore, the nonparticipation of these individuals in HSS needs additional attention. A previous cross-sectional study in Chennai reported that males with a history of using illicit drug over the past 3 months had a higher likelihood of reporting sex with men (OR, 4.01; 95z CI, 1.92-8.41) (12) . In a survey of 509 MSM in Zanzibar, Tanzania, the risk of HIV was higher among MSM who were also IDUs (14z) compared with non-IDUs (25) . A multivariate analysis of MSM in Chennai suggested that MSM who reported using illicit drugs in the last 3 months had increased odds of having HIV compared with non-IDUs (adjusted OR, 4.01; 95z CI, 1.92-8.41) (12) .
The current study suggested a possible association between several sociodemographic and behavioral characteristics and HIV-positivity in Chhattisgarh. However, because of sparse data, there was insufficient statistical power for many of the associations observed. Therefore, further studies involving a larger MSM population are needed to determine the generalizability of these observations, the trend in HIV seroprevalence among them, the strength of the association between potential risk factors and HIV positivity, and a better overall understanding of the role of MSM in the dynamics of the HIV epidemic in Chhattisgarh because the epidemic probably is likely concentrated in this population. Nevertheless, quality laboratory assays, data management, and analysis plan used in this study contributed substantially toward highlighting the need for focused interventions to reach MSM who are older, illiterate, rural-dwelling, unemployed, bisexual, IDU, and those who exchange money for sex with men. Specifically, these population were associated with a higher HIV risk but were probably not using the targeted intervention services available at the drop-in center in Chhattisgarh.
